1^ 

CO I 

cx> ' 



CO 

12 1 CHANGEABLE LOCK ASSEMBLY 

o 

2 BACKGROUND OF THE INVENTION 

3 1 . Field of the Invention 

4 The present invention relates to a lock assembly, and more particularly 

5 to a changeable lock assembly that can is changeable for fitting with different 

6 keys. 

7 2. Description of Related Art 

8 In a public area, such as a library, a station, a gym or a pool, there are 

9 cabinets for temporarily storing objects. In such a cabinet, a lock is mounted to 

10 keep the cabinet from being unauthorizedly opened. 

1 1 However, because a conventional lock is unchangeable and is for use 

12 with a single key, the safety of using the cabinet will be lost when the key has > 

13 been illegally copied. Therefore, the locks on the cabinets will be exchanged 

14 after a period of use to keep the abovementioned situation from occurring, but 

15 this is troublesome to a janitor or other responsible person. 

16 In addition, when the key is lost, the way of taking the objects out of a 

17 locked cabinet is to detach or destroy the lock. To reassemble the lock or to 

18 replace with a new lock is extremely troublesome, time-consuming and costly. 

19 To overcome the shortcomings, the present invention tends to provide a 

20 lock assembly to mitigate or obviate the aforementioned problems. 

21 SUMMARY OF THE. INVENTION 

22 The main objective of the invention is to provide a lock assembly that is 

23 changeable to fit with different keys. 

24 The lock assembly has a housing, a cylinder, a main adjusting pin 
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1 assembly, a sub-adjusting pin assembly and multiple locking pin assemblies. The 

2 housing has a central hole, multiple sets of pin holes, two main adjusting holes 

3 and two sub-adjusting holes. The sets of pin holes are defined in the housing and 

4 communicate with the central hole. Each set of pin holes has three pin holes 

5 arranged in a curve along the outer surface of the housing. The three holes of the 

6 sets of pin holes in the housing are respectively referred to as a changing position, 

7 an open position and a lock position of the lock assembly. The main adjusting 

8 holes are radially defined in the housing, communicate with the central hole and 

9 are respectively referred to as the changing position and the open position. The 

1 0 sub-adjusting holes are radially defined in the housing, communicate with the 

1 1 central hole and are respectively referred to as the changing position and the 

1 2 open position. The cylinder is rotatably received in the central hole of the 

13 housing along a first rotating direction and a second rotating direction. The 

14 cylinder has a key hole, a main adjusting hole, a main adjusting cavity, a sub- 

15 adjusting hole, a sub-adjusting cavity and multiple pin holes. The outer surface 

16 of the cylinder abuts the inner surface of the central hole in the housing to define 

17 a rotation interface between the housing and the cylinder. The main adjusting 

18 hole is defined in the outer surface of the cylinder, communicates with the key 

19 hole and selectively aligns with one of the main adjusting holes in the housing 

20 when the cylinder is rotated relative to the housing. The main adjusting cavity is 

21 defined in the outer surface of the cylinder, communicates with the main 

22 adjusting hole in the cylinder and extends along the first rotating direction. The 

23 sub-adjusting hole is defined in the outer surface of the cylinder, communicates 

24 with the key hole and selectively aligns with one of the sub-adjusting holes in the 
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1 housing when the cylinder is rotated relative to the housing. The sub-adjusting 

2 cavity is defined in the outer surface of the cylinder, communicates with the 

3 main adjusting hole in the cylinder and extends along the second rotating 

4 direction. The pin holes are defined in the outer surface of the cylinder, 

5 communicate with the key hole, are arranged in a row and are selectively aligned 

6 with one row of the pin holes in the housing when the cylinder is rotated relative 

7 to the housing. The main adjusting pin assembly is mounted in the main 

8 adjusting holes in the housing and the cylinder to block the rotation interface at 

9 the main adjusting holes in the housing and the cylinder when a main key is 

10 inserted into the key hole in the cylinder at the open position of the lock 

1 1 assembly. The sub-adjusting pin assembly is mounted in the sub-adjusting holes 

12 in the housing and the cylinder to block the rotation interface at the sub-adjusting 

13 holes in the housing and the cylinder when a sub key is inserted into the key hole 

14 in the cylinder at the changing position of the lock assembly. The locking pin 

15 assemblies are mounted respectively in the set of pin holes in the housing and a 

16 corresponding pin hole in the cylinder. 

17 Other objects, advantages and novel features of the invention will 

18 become more apparent from the following detailed description when taken in 

1 9 conjunction with the accompanying drawings. 

20 RRTRF DFSCR TPTTON OF THE DRAWINGS 

21 Fig. 1 is an exploded perspective view of a main key and a lock 

22 assembly in accordance with the present invention; 

23 Fig. 2 is an exploded perspective view of the lock assembly in Fig. 1 ; 

24 Fig. 3 is a side plan view in partial cross section of the main key and the 
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1 lock assembly in Fig. 1 along line 3-3 in Fig. 4; 

2 Fig. 4 is a side plan view in partial cross section of the lock assembly 

3 along line 4-4 in Fig. 3 showing the main adjusting pin assembly at an open 

4 position; 

5 Fig. 5 is an operational side plan view in partial cross section of the lock 

6 assembly in Fig. 4 showing that the cylinder is rotated along the second rotating 

7 direction from the open position to a changing position; 

8 Fig. 6 is a side plan view in partial cross section of the lock assembly in 

9 Fig. 4 showing that main adjusting pin assembly at the changing position; 

10 Fig. 7 is a side plan view in partial cross section of the lock assembly 

1 1 along line 7-7 in Fig. 3 showing that one of the pin blocks of the sub-adjusting 

12 pin assembly matches with the rotating interface; 

13 Fig. 8 is a side plan view in partial cross section of the lock assembly in 

14 Fig. 7 showing the sub-adjusting pin assembly at the changing position; 

15 Fig. 9 is a side plan view in partial cross section of the lock assembly in 

16 Fig. 1 with a sub key inserted into the key hole along line 9-9 in Fig. 10; 

17 Fig. 10 is a side plan view in partial cross section of the lock assembly 

18 along line 10-10 in Fig. 9 showing the sub-adjusting pin assembly at the 

19 changing position; and 

20 Fig. 1 1 is a side plan view in partial cross section of the lock assembly in 

21 Fig. 10 showing sub-adjusting pin assembly at the open position. 

22 DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

23 With reference to Figs. 1 and 2, a lock assembly in accordance with the 

24 present invention comprises a housing (10), a cylinder (20), a main adjusting pin 
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1 assembly (30), a sub-adjusting pin assembly (40) and multiple locking pin 

2 assemblies (50). 

3 The housing (10) has an outer surface, a proximal end, a central hole 

4 (11), multiple longitudinal recesses (12), two main adjusting holes (13,132), two 

5 sub-adjusting holes (14,142) and multiple sets of pin holes (15). The central hole 

6 (1 1) is defined through the housing (10) and has an inner surface. The 

7 longitudinal recesses (12) are longitudinally defined in the outer surface of the 

8 housing ( 1 0) and each has a bottom. 

9 The main adjusting holes (13,132) are radially defined in the housing 

10 (10) and communicate with the central hole (12). The sub-adjusting holes 

1 1 (14,142) are radially defined in the housing (10) and communicate with the 

12 central hole (12). The sets of pin holes (15) are defined in the housing (10) and 

1 3 communicate with the central hole (12). Each set of pin holes ( 1 5) has three pin 

14 holes ( 1 5) arranged in a curve along the outer surface of the housing ( 10) to make 

15 three rows of pin holes (15) in the housing (10). In a preferred embodiment, the 

16 adjusting holes (13,132,14,142) and the pin holes (15) are defined in the bottoms 

17 of the longitudinal recesses (12). 

18 The three pin holes (15) of each set in the housing (10) are respectively 

19 referred to as a changing position, an open position and a lock position of the 

20 lock assembly. The two main adjusting holes (13,132) in the housing (10) are 

21 respectively referred to as the changing position and the open position, and the 

22 sub-adjusting holes (14,142) in the housing (10) are also referred respectively to 

23 as the changing position and the open position. 

24 Multiple lids (16) are mounted respectively in the longitudinal recesses 
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1 (12) to close the holes (13,132,14,142,15) in the bottoms of the recesses (12). An 

2 opening (17) with an inner surface is defined in the proximal end, and a curved 

3 stop ( 1 72) is formed on the inner surface of the opening ( 1 7). 

4 The cylinder (20) is rotatably received in the central hole (1 1) of the 

5 housing ( 1 0) along a first rotating direction and a second rotating direction 

6 opposite to the first rotating direction. The cylinder (20) has an outer surface, a 

7 proximal end, a key hole (2 1 ), a main adjusting hole (23 ), a main adjusting cavity 

8 (232), a sub-adjusting hole (24), a sub-adjusting cavity (242) and multiple pin 

9 holes (25). The outer surface of the cylinder (20) abuts with the inner surface of 

1 0 the central hole ( 1 1 ) in the housing ( 1 0) to define a rotation interface between the 

1 1 housing ( 1 0) and the cylinder (20). 

12 The key hole (21) is defined in the proximal end of the cylinder (20). 

13 The main adjusting hole (23) is defined in the outer surface of the cylinder (20) 

14 and communicates with the key hole (21). The main adjusting hole (23) is 

1 5 selectively aligned with one of the main adjusting holes ( 1 3 , 1 3 2) in the housing 

16 (10) when the cylinder (20) is rotated relative to the housing (10). The main 

1 7 adjusting cavity (232) is defined in the outer surface of the cylinder (20), 

1 8 communicates with the main adjusting hole (23) in the cylinder (20) and extends 

1 9 along the first rotating direction. 

20 The sub-adjusting hole (24) is defined in the outer surface of the cylinder 

21 (20) and communicates with the key hole (21). The sub-adjusting hole (24) is 

22 selectively aligned with one of the sub-adjusting holes ( 1 4, 1 42) in the housing 

23 (10) when the cylinder (20) is rotated relative to the housing (10). The sub- 

24 adjusting cavity (242) is defined in the outer surface of the cylinder (20), 
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1 communicates with the sub-adjusting hole (24) in the cylinder (20) and extends 

2 along the second rotating direction. 

3 The pin holes (25) are defined in the outer surface of the cylinder (20) 

4 and communicates with the key hole (21). The pin holes (25) are arranged in a 

5 row and are selectively aligned with one row of the pin holes ( 1 5) in the housing 

6 (15) when the cylinder (20) is rotated relative to the housing (10). 

7 A stub (27) protrudes from the outer surface of the cylinder (20) and is 

8 received in the opening (17) in the housing (10). When the stub (27) abuts 

9 against the stop ( 1 72) in the opening ( 1 7), the rotation of the cylinder (20) will be 

10 stopped. Accordingly, the rotation of the cylinder (20) is limited to a desired 

1 1 range by means of the abutment of the stub (27) and the stop (172). 

12 The main adjusting pin assembly (30) is mounted in the main adjusting 

13 holes (13,132,23) in the housing (10) and the cylinder (20). The main adjusting 

14 pin assembly (30) comprises multiple pin blocks (32) and two springs (34). The 

15 pin blocks (32) are received in the main adjusting hole (23) in the cylinder (20) 

16 and are selectively received in the main adjusting holes (13,132) in the housing 

17 (10). In practice, the pin blocks (32) are designed to have different thickness. The 

1 8 springs (34) are received respectively in the main adjusting holes ( 1 3 , 1 32) in the 

1 9 housing ( 1 0) to respectively push against the pin blocks (32) received in the main 

20 adjusting holes (13,1320 in the housing (10). In a preferred embodiment, a cap 

21 (36) is mounted between each spring (34) and the corresponding pin block (32) 

22 to press against the corresponding pin block (32). 

23 The sub-adjusting pin assembly (40) is mounted in the sub-adjusting 

24 holes (14, 142,24) in the housing (10) and the cylinder (20). The sub-adjusting 
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1 pin assembly (40) comprises multiple pin blocks (42) and two springs (44). The 

2 pin blocks (42) are received in the sub-adjusting hole (24) in the cylinder (20) 

3 and are selectively received in the sub-adjusting holes (14, 142) in the housing 

4 ( 1 0). In practice, the pin blocks (42) are designed to have different thickness. The 

5 springs (44) are received respectively in the sub-adjusting holes (14,142) in the 

6 housing (10) to respectively push against the pin blocks (42) received in the 

7 sub-adjusting holes (14,142) in the housing (10). In a preferred embodiment, a 

8 cap (46) is mounted between each spring (44) and the corresponding pin block 

9 (42) to press against the corresponding pin block (42). 

10 The locking pin assemblies (50) are mounted respectively in the sets of 

1 1 pin holes (1 5) in the housing (10) and the corresponding pin hole (25) in the 

12 cylinder (20). Each locking pin assembly (50) comprises multiple pin blocks (52) 

13 and three springs (54). The pin blocks (52) are received in one of the pin holes 

14 (25) in the cylinder (20) and are selectively received in the corresponding set of 

1 5 pin holes ( 1 5) in the housing ( 1 0). In practice, the pin blocks (52) are designed to 

1 6 have different thickness. The springs (54) are received respectively in the 

1 7 corresponding set of the pin holes ( 1 5) in the housing ( 1 0) to respectively push 

1 8 against the pin blocks (52) received in the pin holes ( 1 5) in the housing ( 1 0). In a 

1 9 preferred embodiment, a cap (56) is mounted between each spring (54) and the 

20 corresponding pin block (52) to press against the corresponding pin block (52). 

21 In an original position, the cylinder (20) is positioned at the open 

22 position of the lock assembly. With reference to Figs. 3, 4 and 7, when a main 

23 key (70) is inserted into the key hole (21) in the cylinder (20), one of the pin 

24 blocks (42) of the sub-adjusting pin assembly (40) and one of the pin blocks (52) 
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1 of each locking pin assembly (50) both match with the rotation interface to allow 

2 the cylinder (20) to rotate, but one of pin blocks (32) of the main adjusting pin 

3 assembly (30) interferes with the rotation interface to block the rotation of the 

4 cylinder (20). When the user rotates the cylinder (20) along the second rotating 

5 direction, with further reference to Figs. 5, 6 and 8, the pin block (32) blocking 

6 the rotation interface will enter into the main-adjusting cavity (232) along the 

7 first rotating direction opposite to the second rotating direction. Therefore, the 

8 cylinder (20) is able to be rotated along the second rotating direction even though 

9 one of the pin blocks (32) of the main adjusting pin assembly (30) blocks the 

10 rotation interface. However, the cylinder (20) cannot be rotated along the first 

1 1 rotating direction due to the interference provided by the pin block (32). The pin 

12 block (32) blocking the rotation interface will be pushed to enter the main 

1 3 adjusting hole ( 1 3 ) in the housing (10) corresponding to the open position. 

14 When the cylinder (20) is rotated to the changing position, the main key 

1 5 (70) can be taken out of the key hole (21). Then, the pin blocks (32,42,52) in the 

1 6 holes ( 1 32, 1 42, 1 5) in the housing ( 1 0) corresponding to the changing position 

1 7 will be pushed into the corresponding holes (23,24,25) in the cylinder (20) by the 

1 8 force provided by the springs (34,44,54). 

1 9 After that, with reference to Figs. 2 and 9 to 1 1 ,a first sub key (80) can be 

20 inserted into the key hole (2 1 ) at the changing position. The first sub key (80) has 

21 a feature to make one of the pin blocks (32) of the main adjusting pin assembly 

22 (30) and one of the pin blocks (52) of each locking pin assembly (50) match with 

23 the rotation interface, but also makes one of pin blocks (42) of the sub-adjusting 

24 pin assembly (40) interfere with the rotation interface. 
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1 Accordingly, when the cylinder (20) is rotated along the first rotating 

2 direction, the pin block (42) blocking the rotation interface will enter the sub- 

3 adjusting cavity (242) along the second rotating direction. Therefore, the 

4 cylinder (20) is able to be rotated along the first rotating direction even though 

5 one of the pin blocks (42) of the sub-adjusting pin assembly (40) blocks the 

6 rotation interface. The pin block (42) blocking the rotation interface will be 

7 pushed to enter the sub-adjusting hole ( 1 42) in the housing (40) corresponding to 

8 the changing position. 

9 Furthermore, the cylinder (20) can be rotated to the lock position with 

1 0 the first sub key (80). When the key (80) is detached from the key hole (2 1 ), the 

1 1 pin blocks (52) of the locking pin assemblies (50) will block the rotation 

L2 interface to keep the cylinder (20) from rotation so as to lock the lock assembly. 

13 In addition, with the feature of the key (80) and different thickness of the pin 

14 block (32,42,52), the lock assembly can only be unlocked with a specific key. 

1 5 Because only two main adjusting holes (13,132) and two sub-adjusting 

16 holes (14,142) are defined in the housing (10) but three rows of pin holes (15) are 

17 defined in the housing (10), the cylinder (20) can be freely rotated between the 

18 open position and the lock position with the first sub key (80) even though there 

19 is a pin block (42) of the sub-adjusting pin assembly (40) blocks the rotation 

20 interface at the open position. 

21 In addition, because a pin block (42) of the sub-adjusting pin assembly 

22 (40) blocks the rotation interface at the open position, the first sub key (80) 

23 cannot rotate the cylinder (20) along the second rotating direction. This means 

24 the first sub key (80) cannot rotate the cylinder (20) to the changing position. 
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1 To adjust the lock assembly, the first sub key (80) is detached from the 

2 key hole (21) and the main key (70) is inserted into the key hole. With the feature 

3 on the main key (70), the cylinder (20) can be rotated to the changing position as 

4 aforementioned. After the main key (70) is detached from the key hole (21), a 

5 second sub key (not shown) with a feature different to that of the first sub key (80) 

6 can be inserted into the key hole (21). With the second sub key, one of the pin 

7 blocks (52) of each locking pin assembly (50) match with the rotation interface. 

8 One of the pin blocks (32) of the main adjusting pin assembly (30) matches with 

9 the rotation interface, and one of pin blocks (42) of the sub-adjusting pin 

10 assembly (40) interferes with the rotation interface. Wherein, the pin blocks 

1 1 (32,42,52) of the main adjusting assembly (30), the sub-adjusting assembly (40) 

12 and locking pin assemblies (50) matching with or interfering with the rotation 

13 interface can be same as or different from the pin blocks (32,42,52) when the 

14 first sub key (70) is inserted into the key hole. This means that the lock assembly 

15 has different features when different sub keys are inserted into the key hole (21). 

16 Accordingly, after the cylinder (20) is rotated to the open position with the 

17 second sub key, the cylinder (20) can only be rotated between the open position 

1 8 and the lock position by the second sub key. 

19 With such a lock assembly, the lock assembly can be conveniently and 

20 easily adjusted to fit with different keys according to needs of the user. When the 

21 specific key has been illegally copied or lost, the lock assembly can be changed 

22 to fit with different keys. Accordingly, not only the safety of using the lock 

23 assembly is improved, but also money and time for replacing a new lock 

24 assembly are saved. 

li 



1 Even though numerous characteristics and advantages of the present 

2 invention have been set forth in the foregoing description, together with details 

3 of the structure and function of the invention, the disclosure is illustrative only, 

4 and changes may be made in detail, especially in matters of shape, size, and 

5 arrangement of parts within the principles of the invention to the full extent 

6 indicated by the broad general meaning of the terms in which the appended 

7 claims are expressed. 



12 



